Although economics' share of Bachelor's degrees awarded in the United States has been flat for over a decade, its share of second majors is growing. This paper documents trends and correlations in disciplines' shares of first and second majors for Bachelor's degrees conferred in the United States during 2001-2014. First majors in math, engineering, computer science and technology and in the life and medical sciences (now the modal major among female students) are complements to second majors in economics. Encouraging double majoring in economics among students in these disciplines could grow and diversify the economics discipline while also benefiting graduates.
Wendy A. Stock * There are many reasons to be interested in undergraduate students' choices of majors.
Because much of the critical intellectual development of future economists, politicians, scientists, teachers, engineers, medical professionals, and many others occurs at the Bachelor's degree level, undergraduate students' major choices affect how these different professions approach problems and issues. Depending on their exposure to economics as undergraduates, students' choice of major also impacts the degree to which application of "the economic way of thinking" occurs throughout the economy. Furthermore, because a disciplines' undergrads often become its professors and researchers, its intellectual and demographic mix of students influences the direction of its research and teaching across generations.
This paper documents trends in disciplines' shares of first and second majors for
Bachelor's degrees conferred in the United States between 2001 and 2014. I summarize trends in economics' share of majors among students in general, as well as among female and minority students separately. I focus on these groups because, as documented by Bayer and Rouse (2016) , the continuing underrepresentation of women and minorities in economics at all levels (undergraduate, graduate, and among all ranks of the professoriate) negatively affects the discipline's ability to attract students and to produce robust and relevant knowledge. Finally, I also assess whether the share of students majoring in other disciplines is correlated with first and second majors in economics, which could suggest potential avenues for increasing the number and diversity of economics majors.
major, relatively few studies examine second majors.
1 Pitt and Tepper (2012) find that the partnering of economics with math, political science, foreign language, other business majors, and engineering comprise five of the top ten undergraduate double majors. Zafar (2012) finds that at least part of students' decision to double major is based on expectations that their major combinations will positively impact their chances of degree completion and finding a job after graduation. Del Hersch (2008, 2016) and Hemelt (2009) find that double majoring is associated with higher earnings and better job matches relative to graduating with a single major, provided that the double majors are across rather than within general disciplinary groups and also when the second major is in a relatively technical or high paying field. For example, there are positive returns to combining business (which includes economics in their studies) with science or art, but not to combining two science or two art majors.
I. First and Second Majors by Discipline and Demographics
In this paper, I use Integrated Postsecondary Education Data System (IPEDS) data to summarize trends in Bachelor's degrees conferred in first and second majors in the United States by discipline, year, gender, and race/ethnicity over the period [2001] [2002] [2003] [2004] [2005] [2006] [2007] [2008] [2009] [2010] [2011] [2012] [2013] [2014] , economics' share of second majors grew from 2.3 to 2.9 percent among females and from 1.8 to 2.8 percent among minority students. 4 The IPEDS instructions to reporting units do not include specific criteria for distinguishing first and second majors (https://surveys.nces.ed.gov/ipeds/downloads/forms/package_10_80.pdf). Thus, the decision about which is the first and which is the second major is made at the institution level depending on each institution's own criteria. At my own institution, for example, the student decides which to declare as their first (or second) major when they complete enrollment and graduation forms. Numbers of first and second majors conferred by year are also reported in the National Center for Education Statistics Data Analysis System. See, for example, https://nces.ed.gov/das/library/tables_listings/Fall2009.asp for summaries of first and second majors by discipline, gender, and race/ethnicity in 2009. 5 The discipline groups are aggregated from more than 50 separate majors in the IPEDS data. 
II. Changes in Economics' Share of Majors
Given the growth in economics' share of second majors, economics departments looking to increase enrollments might benefit from focusing recruiting efforts on areas where economics can be part of a double major combination with a growing discipline. Encouraging combinations of second majors in economics with majors that are growing among female and minority groups may also increase gender and racial diversity among economics undergraduates. With those outcomes in mind, I used the IPEDS data to estimate correlations between economics' and other disciplines' share of majors using equation 1.
( (1) for all disciplines simultaneously (i.e., the sum of the share of majors across disciplines is 100 percent), I estimated equation (1) separately for each discipline.
As noted by Kasper (2008) , if the gross flows of majors into and out of economics and another discipline are roughly equal, the correlation between that disciplines' share of majors and economics' share of majors (estimated by β1) should tend toward zero. For disciplines that are net substitutes to economics, β1 would be negative, indicating that a larger share of students in that major (e.g., education) correlates with a smaller share of students majoring in economics. For disciplines that are net complements to economics, β1 would be positive. When economics' share of second majors is the dependent variable in equation (1), positive estimates of β1 also indicate complements to economics, illustrating, for example, that a larger share of first majors in math correlates with a larger share of second majors in economics. Table 1 presents the estimated coefficients from equation (1) using economics' share of first and second majors among all students as the dependent variable in the first two columns.
Estimates for females and minority students are presented in columns 3-6. The estimates indicate that economics' and most other disciplines' shares of majors are not strongly correlated.
However, a larger share of students majoring in "other" social sciences (e.g., anthropology, area and ethnic studies, sociology) or in education is correlated with a smaller share of students first majoring in economics, indicating that those majors are net substitutes for first majors in economics. Economics and life and medical sciences also appear to be substitutes, although to a smaller degree than other social sciences and education. A one point larger share of students majoring in life and medical sciences is associated with a 0.03 point smaller share of students majoring in economics. This finding is similar to Kasper (2008) , who finds that economics and biology (which is included in life and medical sciences) are substitutes.
Estimates indicate a similar pattern of first majors' relationships among females, with three exceptions. First, although there is not a significant relationship between economics' share of first majors and the share of students majoring in math, engineering, computer science and technology (MECT) for students in general, these majors are complements for females. A one point larger share of female students majoring in MECT is associated with a 0.065 point larger share of females majoring in economics. Second, humanities and economics appear to be substitute majors for females but not for students more generally. Finally, the negative relationship between economics' share of majors and "other" social sciences' share of majors does not appear to hold among females.
The estimated relationships between disciplines' shares of majors are also generally similar for minority students, with two exceptions. First, political science and economics are net complements among minority students, with a one point higher share of minority students majoring in political science corresponding to a roughly 0.10 point higher share majoring in economics. Second, arts and architecture appears complementary to economics among minority students, but not among students more generally.
Turning to second majors, the estimates indicate that the share of first majors in MECT is positively correlated with the share of second majors in economics among all students and among females and minorities considered separately. Alternatively, larger shares of majors in education correlates with smaller shares of second majors in economics. There is also a negative relationship between economics' share of second majors and the share of first majors in the humanities, although this relationship is statistically significant only among female and minority students. Finally, larger shares of female students majoring in either political science or in the "other" majors category is associated with a smaller share second majoring in economics.
III. Conclusion
Economics' share of first majors has been flat for more than a decade. Although we often focus on closely related disciplines (e.g., business or political science) when considering ways to increase undergraduates' exposure to economics, those disciplines' share of majors has also been relatively flat. However, economics' share of second majors has increased over time, not only among students generally, but also among females and minorities (two groups chronically underrepresented in economics). This presents an opportunity for economics departments interested in increasing the size as well as the gender, racial, and intellectual diversity of their student body. Because majors in math, engineering, computer science, and technology are complements to second majors in economics, finding ways to encourage double majors in economics among those students could yield growth in economics at relatively low marginal cost. In addition, because it is now the most common major among female students, encouraging second majors in economics among first majors in the life and medical sciences could grow and diversify our discipline. The potential linkages between economics and life and medical science majors are greater than one might suspect. Indeed, Kasper (2008) 
